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Gecko-Inspired Adhesion



Autumn et al. 2014



Hu and Xia 2012

Bartlett et al. 2012: GeckSkin

Aksak et al. 2014: Nanogriptech



Hu et al. 2012

Hsu et al. 2011

Self-cleaning; anti-matting

Hydrophobic; resistant to wetting

Badge et al. 2014

Material Composition and Functions

Jain et al. 2015



Bioinspired Adhesive 

Fibrillar or Gecko Adhesive 







Autumn et al. 2000 Autumn et al. 2002

Geim et al. 2003 Jeong et al. 2009



Adhesive microstructure 
and method of forming 
same US 6737160
Forming microstructure

Adhesive microstructure 
and method of forming 
same US 7335271
Establishing adhesion



US 6737160
Forming microstructure

US 7335271
Establishing adhesion
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3.8 billion years of research



Biomimetic vs. Human Engineered Solutions

Existing Solutions

Databases

(TRIZ structure)

Vincent et al. 2006



Challenges and Limitations
Biology, Design, Tinkering and EngineeringAbstracting Biological Principles



Challenges and Limitations: Abstracting Biological Principles

Hydrophobicity

Chemistry and
morphology

Takeda et al. 1994

SFB

Self-Cleaning



Challenges and Limitations: Tinkering vs. Engineering/Design



Pattern and Process: Engineer vs. Tinker

Sole et al 2003



Youn et al 2014Valverde 2014



Reflections

•Repeatability and scalability

•What does adaptation mean

•Biomimetic solutions are not always better

•Biomimicry is an extraordinary platform for 
interdisciplinary collaboration
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